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MRIAbstract Imperforate anus or anorectal atresia is often associated with major fetal structural
defects but it may also be an isolated abnormality. Prenatal diagnosis is difﬁcult but may be assisted
by ultrasound detection of enterolithiasis in dilated bowel and conﬁrmed by MRI study. We report
a case of imperforate anus in which enterolithiasis with dilated bowel was detected by ultrasound
examination at 25 weeks of gestation and conﬁrmed by MRI examination. At birth, the newborn
was diagnosed to have a low type of imperforate anus.
 2014 The Egyptian Society of Radiology and Nuclear Medicine. Production and hosting by Elsevier
B.V. All rights reserved.1. Case report
A 26-year-old woman gravida 2 para 2 presented to the ultra-
sound unit at 25 weeks of spontaneous gestation for routine
screening. Ultrasound examination using Esaoti (MyLabSIX)
machine equipped with 7–10-MHz probes, revealed dilated
bowel with intraluminal circular hyperechogenic structures
associated with single umbilical artery. No other malformation
could be depicted on ultrasound study. Follow-up ultrasound
examinations at 28 weeks gestation showed progressive dilata-
tion of bowel and persistence of intraluminal echogenic foci
(Fig. 1). MRI examination, was performed on GE 1.5 Tesla
superconducting magnet. Axial T1 W images are obtained
using 256 · 160 matrix, 48 cm ﬁeld of view (FOV), 4 mm slice
thickness, 2 mm interslice gap, and 1 number of excitation(NEX). High-resolution T2 W images of pelvis are acquired
in axial, sagittal, and coronal planes using 256 · 256 matrix,
48 cm FOV, 4 mm slice thickness, 0.4 mm interslice gap, and
0.53 NEX.
MRI conﬁrmed at 32 weeks of gestation dilated bowel
loops and detected rectal obstruction. The rectal cul-de-sac
was located at a level lower than the level of the bladder neck,
conﬁrming low anorectal malformation (Fig. 2a) with abnor-
mal and heterogeneous ﬂuid signal on T1 and T2 weighted
images: the usual hyperintensity on T1 and hypointensity on
T2 of meconium was not identiﬁed (Fig. 2b). The urinary blad-
der was normal. A 3150 g male was born spontaneously at
35 weeks of gestation, with Apgar score (healthy infant score)
of 8/9. Esophageal continuity had been conﬁrmed by passing 8
cm red rubber catheter into the stomach. Physical examination
revealed an absence of an anal opening and a massively
distended abdomen. The abdominal radiograph demonstrated
a cluster of multiple calciﬁed shadows, cardiomegaly, and
left side pneumothorax associated with right pulmonary
hypoplasia (Fig. 3). Abdominal ultrasound conﬁrmed the
dilated small and large bowels. Echocardiography done aftered.
Fig. 3 Newborn abdominal radiograph: Small round calciﬁca-
tions were demonstrated in the abdomen, presumably in projec-
tion of the colon. A left side pneumothorax associated with right
pulmonary hypoplasia and cardiomegaly.
Fig. 1 Ultrasound scan at 28 weeks of gestation showing dilated
bowels (arrow) with intraluminal calciﬁcation (double arrow) and
the bladder (asterix).
180 H. El Mhabrech et al.a brief stabilization revealed a large ventricular septal defect.
Unfortunately the neonate developed signs of congestive heart
failure and died 48 h later, even before a colostomy could be
performed. The rapid downhill course of the baby did not give
us enough time and opportunity to perform any other investi-
gative procedures, including a chromosomal analysis.
2. Discussion
Anorectal malformation (ARM) affects one in 5000 live births,
along a spectrum ranging from the mildest developmentalFig. 2 MRI at 32 weeks gestation. (a) T2-WI sequence, sagittal scan
(arrow), indicating low anorectal malformation. (b) T1-WI sequences,
rectal cul-de-sac.abnormality to the most severe malformation) (1). Classically,
ARM are divided into ‘‘high’’ lesions that terminate above the
levator sling and are associated with urinary ﬁstulas and gen-
itourinary malformations and ‘‘low’’ lesions that terminate
below the levator sling and do not associate with urinary
ﬁstula (1).: The rectal cul-de-sac is low above the level of the bladder neck
sagittal scan: There is an intermediate intensity (open arrow) in the
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other malformations in over 40% of cases. These malforma-
tions include renal abnormalities, skeletal lesions, esophageal
atresia, tracheoesophageal ﬁstula, cardiovascular abnormali-
ties, Down syndrome and others. Our patient had three com-
ponents of VACTERL association, imperforate anus,
ventricular septal defect and single umbilical artery. Prenatal
diagnosis of ARM is difﬁcult but the diagnosis may be sus-
pected by sonographic demonstration of a dilated fetal lower
bowel in the second trimester (2). The present case suggests
that bowel dilatation may be present in fetus with imperforate
anus at 25 weeks of gestation. All cases reported in most pre-
vious studies, with imperforate anus diagnosed prenatally have
dilatation of the lower bowel. But in our case both small bowel
and colon were dilated. Intraintestinal meconium calciﬁcation
in the fetus is a rare ﬁnding and his pathophysiology is poorly
understood (1,3). The meconium, being made of decimated
products from the bowel wall and also from the bile salts
which are concentrated due to enterohepatic circulation, is
therefore high in calcium. It is probable that a change of pH
causes precipitation of the calcium salt such as is seen in bowel
perforation with meconium peritonitis (2).
The use of prenatal ultrasound to identify intraluminal cal-
ciﬁcations and to differentiate between enterolithiasis and
meconium peritonitis was described in 1988 (4,5). The sono-
graphic sign of enterolithiasis is a dilated loop of bowel con-
taining calciﬁed foci, as found in our case. Enterolithiasis is
a rare prenatal ultrasound ﬁnding and raises the possibility
of an urodigestive ﬁstula, although the ﬁstula cannot be dem-
onstrated antenatally (2,4). Intraluminal calciﬁcations of the
rectum have been reported as a mark of imperforate anus
(2,4–8). But in our case, enterolithiasis were detected at the sec-
ond trimester of gestation in both lower and upper bowel
loops.
In this case, enterolithiasis in dilated fetal bowel was the pri-
mary sonographic evidence for ARM. Therefore, we conclude
that the prenatal diagnosis of enterolithiasis and bowel obstruc-
tion should alert practitioners to the likely risk of ARM. But
etiology of calciﬁcation in this case is uncertain. MRI may eval-
uate the malformation with greater accuracy. Detection of
abnormal ﬂuid content in the rectal lumen was accurate and
reliable (9). This is the most important for diagnosing ARM
with urorectal ﬁstula (1). A second diagnostic argument was
the relation between the rectum and the posterior bladder wall.
If the two structures are in close contact, a high ARMwould be
suspected; if the two structures are separated by a third one,
the diagnosis of cloacal malformation is suggested. In the mal-
formation without urorectal ﬁstula, the rectal signal remained
normal (1,2). In our case, absence of normal meconium signal
was suggesting for an urorectal ﬁstula (1,9). The situation of
the cul-de-sac may be interesting to consider. In our case, itwas falsely located in its normal situation, probably because
of either posteroinferior protrusion of the distended rectum
or due to infralevator anorectal lesion. It was discordant with
the hypothesis of high ARM and urorectal ﬁstula. In contrast
to ARM, other causes of fetal bowel obstruction are usually
an isolated abnormality not associated with concurrent
anomalies.
The prenatal detection of enterolithiasis, which can be per-
formed with current high-resolution ultrasound or magnetic
resonance imaging, is an important obstetrical goal because
the existence of underlying gastrointestinal pathology, the
presence of associated anomalies (especially VACTERL),
and the need of neonatal surgery can be anticipated.3. Conclusion
Bowel dilatation with or without hyper echoic content is often
predictive of bowel obstruction. Prenatal diagnosis of imperfo-
rate anus is possible and the detection of lower and upper
bowel dilatation with enterolithiasis at early examinations
strengthens the suspicion of anal obstruction. Our study
emphasizes the capability of MRI to diagnose ARM by dem-
onstration of abnormal bowel size, signal and location. These
ﬁndings permit the early postnatal evaluation and treatment
optimal for these neonates.References
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